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fixation is possessed by particles large enough to cause opalescence
but not visible to the eye. Complement is fixed to antigen-antibody
mixtures rapidly at first but becomes slower as the particles become
larger. Most complete fixation occurs when antigen-antibody and
complement are mixed simultaneously.
Early investigators found that definite proportions of antigen-
antibody and complement combined. This discovery was and still is
a fundamental factor in complement fixation. The amount of each re-
acting substance is not necessarily equal. It has been shown that com-
plement and hemolysin can supplement each other in hemolysis.
Within certain limits, hemolysis will result if hemolysin is decreased
and complement increased, or if complement is decreased and hemo-
lysin increased. In general, the amount of hemolysin and comple-
ment are carefully determined by titration previous to their use in
any diagnostic procedure. The reason for this will be made apparent
in the discussion which follows.
Applications of Complement Fixation. Complement fixation
has been used to the greatest extent for the diagnosis of disease. At
one time this reaction was the only test used for the diagnosis of
brucellosis. It was replaced by the agglutination test which is now
used. The diagnosis of glanders was considered at one time to be
most reliably made by complement fixation, but it has been largely
replaced by the mallein test, an allergic skin test. At present the
complement-fixation test is not used as a routine diagnostic pro-
cedure for many of the animal diseases.
The complement-fixation reaction is used as a research tool in
immunology. Many antigen-antibody combinations can be proven
only by complement fixation. The reaction has had increased use for
this purpose in recent years.
A great deal of the understanding of complement fixation has
been made possible by the value of the Wassermann test in the
diagnosis of syphilis. This test is still used in public health labora-
tories for the diagnosis of this disease.
Description of the Complement-Fixation Test. The understand-
ing of complement fixation will be more complete if the fundamen-
tals of a diagnostic test are given. Brucellosis is chosen as the disease
to be diagnosed because most everyone is familiar with it and
experimentally all of the essential ingredients needed for the test
are available in most laboratories.
A. Reacting Agents Required.
1. Dilute suspension of Brucella abortus, the bacterial anti-
gen.
2. The serum of the cow suspected of being infected with bru-
cellosis. The normal complement in this serum is inactivated